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思路引入海洋环境中多环芳烃污染的治理。对泉州湾 PAHs 污染水平、PAHs 降解菌分别进行
现场跟踪调查；测定了表层沉积物在添加 PAHs 后呼吸强度的变化，分析了影响程度、PAH
含量及其降解菌三者之间的相关性；采用 PCR-DGGE 检测方法对三个航次中 S2 站位的沉积
物样品微生物多样性及从 S2 站位沉积物中筛选到的 4株芘降解单菌进行了分析比较。对泉
州湾海域表层沉积物对多环芳烃潜在降解活性进行综合分析，为进一步研究微生物修复作


























物有着强大的适应不良环境的能力与降解 PAHs 的潜力。 
5、从 2月航次 S2 站位的沉积物中筛选到 4株芘降解单菌。经高效液相色谱（HPLC）分析，








































































The investigation of the pollution level of polycyclic aromatic 
hydrocarbons(PAHs) and the distribution characteristics of PAH-degrading bacteria 
in surface water and sediments has been carried out at seven locations in Quanzhou 
Bay. The changes of respiration activity in sediments with the addition of PAHs were 
determined to analyze the potential bio- 
degradation activity of the sediments. Microbial communities in sediments of Station 
2（S2） in three cruises were compared by denaturing gradient gel 
eletrophoresis(DGGE).This stuty could provide fundamental data for the further 
study of PAHs pollution in coastal environment. 
The main results were as follows: 
1. The level of sixteen individual PAHs had been identified as priority pollutants 
in different seasons in Quanzhou Bay.The results showed that PAHs in the surface 
water were mainly dominated by low molecular weight-PAHs(2-3 rings).The 
possible origin of PAHs pollution in surface water was suggested mostly to be 
petroleum. According to the extrapolated‘safe’levels for aquatic organisms exposed 
to PAHs in water,developed  
by various countries and international organization,the concentration of PAHs in 
surface waters of Quanzhou Bay didn’t exceed the standard,except 
anthracene,fluoranthene and benzo[a]pyrene in a few stations. The change of total 
PAHs concentration in sediments was insignificant and the composition of PAHs didn’t 
show a certain rule in different seasons.But the level of 
acenaphthylene,phenanthrene,fluoranthene was relatively higher than the 
others.PAHs pollution in sediments of Quanzhou Bay mostly rooted in the incompletely 
burning of minerals.  
2. The distribution characteristics of PAHs-degrading bacteria in surface water 
and sediments were realized for the first time in Quanzhou Bay during the three 
cruises.The amount of PAHs-degrading bacteria in surface water was between 3.00
×10
2
 CFU/ml and 8.33×10
5 




















3. Positive correlation was significantly found between the concentra- 
tions of PAHs and their degrading bacteria number in the surface water and sediments 
of Quanzhou Bay.
 
4. The variation of biodegradation activity in sediments with the addition of 
polycyclic aromatic hydrocarbons and the number of PAHs-degrading bacteria as 
well as the amount of bacteria in sediments were determined,and the potential 
biodegradation activity of the sediments was analyzed. 
The results showed that the microbial activity in sediments was increased by the 
addition of PAHs. PAHs had different effects on the respiration intensity in 
sediments, whereas the effects were related to the number of indigenous degrading 
bacteria,which indicated bacteria played an important role in the biodegradation of 
PAHs. After nineteen days, the stimulation of PAHs became very little, indicating 
the microorganisms in the sediments of Quanzhou Bay  had a strong ability of 
degrading PAHs. 
5. Four Pyr-degrading bacteria were isolated from the sediment of S2 in February 
cruise,and the degradation rates were analyzed by high-performance liquid 
chromatography(HPLC).After incubated for 21 days,the strain G2 degraded 38.41％ 
of pyrene ,which was higher than the other bactetia. PCR-RFLP(Restriction Fragment 
Length Polymorphism) indicated that strain G3 and G4 maybe belonged to the same 
species.  
6. Microbial communities in sediments of S2 in three cruises were compared by 
numerical analysis of PCR-DGGE profiles of 16SrDNA genes.The differences of microbial 
communities were found to exist in sediments of three cruises. 
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了各国环境科学家的高度重视。美国环保局早在 80 年代就已把 16 种未带分支的 PAHs（图
1）确定为环境中的优先污染物
[3]
，我国也把 PAHs 列入环境污染的黑名单中。了解 PAHs 在
海洋环境中的来源、分布、归宿及去除问题已成为当今环境科学研究领域的前沿课题。 































图 1 16 种优先监控多环芳烃的结构图 
Fig.1 Chemical structures of sixteen individual polycyclic aromatic hydrocarbons 






































































PAHs 如萘、菲等有降解能力的微生物，现将文献报道的一些海洋环境中降解 PAHs 的微生物




















具有 PAHs 降解能力的海洋丝状真菌和酵母菌，如 Trichosporon penicillatum，其降解菲
的能力特别强。由于 Trichosporon 菌株能利用十六烷和煤油，因此，Trichosporon 菌株可
以作为检测降解 PAHs 的酵母菌模式菌株应用于生物修复。 
 
表 1 海洋环境中降解 PAHs 的微生物 
Tab.1 PAHs-degrading microorganisms in marine environment 





Pseudomonas putida ppN1； Pseudomonas stutzeri strains；
Pseudomonas testosterone；Pseudalteromonas；Moraxella 
sp.；Marinobacter sp.；Sphingomonas aromaticivrans F199； 
Cycloclasticus sp. ； Neptunomonsa naphthovorans ；











Pseudomonas sp.；Flavobacterium ； Vibrio cyclotrophicus； 
Vibrio parahaemolyticus ； Vibrio fluvialis ； vibrio sp.； 
Nocardioides sp.KP7； Mytilus edulis；Cycloclasticus 
strains；Emterpbacteroaceae； Agmenellum quadruplicatum 
PR-6； Oscillatoria sp. strain JCM ；Canadida krusei ； 
Candida zeylanoides；Trichosporon penicillatum ； 






Cycloclasticus  sp.；  Acinetobacter calcoaceticus；  




Acinetobacter sp.；Rhodococcus sp.；Cycloclasticus sp.； 




Pseudomonas sp.；Mycobacterium sp.；Alcaligenes sp.； 






























1.2.2 微生物对 PAHs 的代谢机理 
生物降解尤其是微生物的降解作用对环境中 PAHs 的去除具有重要意义，微生物主要以
两种方式对PAHs进行代谢:①以PAHs为唯一碳源和能源；②PAHs与其它有机质进行共代谢，
从而将 PAHs 转化为微生物自身的生物量及稳定、无毒的有机物或 终生成 CO2和水。 
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